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000006644 
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SOS#B*:&E^ 5 Tg 131 


116^- 








(72)|giJ 




IS* £C 

jn iisht ^e#eb 16 1 mm 


ffB^SSS 












Jl|lli*7fj4 I JiiCg#ffll618#±lfj 
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(74)ftSA 


















Mil: 





(54) i&W(D%m <) r<y j*-fcwi&%mmm.mttwt j t<D$kik-i3m 



(57) imm 

LTP^i L/c JI£3<bfiK*e&3kT'£> iT> C T E 
^3. Oxl 0''t'\ d,„S0. 337nm N Lc 
^4 0nm. R>0. 6 T£><5 d £ &$mtirZ 0 £ 

2 5 o ot^jt^jt. o. i ~i ommm&w-fz 



( 2 ) 

1 

H«Mt#©«Hl 

[ffi*5U3 *3IMb 

T. *©£*5?tt&;fc©i&iSSg#& (CTE), X&d]iJr& 
(C*;tt&£XffiiBJI<DfinH (doc) RCHifi^OC 

$fc&r6j©;*:££ (Lc), Tjviyxs— y— zmi^fr? 

v>^j*<r*Jl^5 1 3 6 0 cm -'v<> K© 1 5 8 0 c 
m KKatT -53tSJt (R = I 
^'nCTE<3. Oxlfl-'f 1 , d„,<0. 33 
7 nm, L c is 4 0 nm N R is 0. 6 C tZftWl 10 

[»3RS2 3 *©*M&ftKJR»*Kfc#5*tf*rb-S- 

i©*^S<!:lT©#4ifcA<0. 0 1 fifi%£(Ji 1 5 fi 

*96HT-p**ci*#a<t-#-*a^!giE«oyf-> 

o . i m&%&.±. 2 0 ii««t©h^t* 

U W^i^TT2 5 0 0t 
«Jt©S^T> 0 . 1-10 ^IBIjlfkMtS Ci^iti: 

■rs f - •> a - &«ife£«fflK*feftt©«ifc6rife, 20 
*x mtt*?m. mit*vft* *vm<D'j?tn< <tt»— ^ 

[0 0 0 1 3 

ES*_h©?iJffl^3 *3&i»W\ ij AOjfA • MM 
SJ6*Slffl^S y f-* A-Jfc*fl&©«JB#*6m<!:-€-© 

[0 0 0 23 30 
[^3ft©a^3 £¥©«» • ©/«ft> Sfl<b 

*u ^©pmsjm&jmxt^So 
[00033 -©y ^^^^©MISKfctfSSA- 
©matt. fis»rffi^syf->A&ji©*ttK©»»)ji 

[0 0 0 43 C©ra«*»)*-*-*fci6C'Jf i ">/»^*© 

tt»*m3&<a*«sw*tiT^**^ *©«fT«t>w*ffi 40 

S*lT^5©A<^3RWJ|^-c*, 

[0 0 0 53 yf->A-*«»©fiS»:R«»«*ffi^ 

u at*i*tctt#Asnfcyf-'>A*<i'*> < tL/Tttta 

U--> 3 > (#A • KM) SfS^iJ^So 
[0 0 0 63 *©*:&. ff^«K1£««W-r 
*tt4©M»©«;*:©»lW > Hi, ^#*4©*£ H B a «igT' 
*»K *©*Sfil»ii©Sfllltetf»&* Hm^btt^^ 50 



#^¥8 - 3 1 4 2 2 
2 

*4, aH^-fbtt^S^i^O^^ < -0©#|6Jl£TW3ta< 
[0 0 0 73 eJAI&<btt«mimttMitA«9m-<&(2 

*©yf-->Ai<fiat«as»©jiiffl^jfA*n* &itt#M 

S<b^, 61 (2). 1383 (1993)) 
[0 0 0 83 ^Wrc(im»£yf-«?A£©«fflWttS 

i&JWSfb-g-^L i cswassstu c©^©&m#a 

(3 7 2mAh/g) *<— j&K0t*flffi*;m©Sfft#fi 

[00093 mmfttemm&ikmjkZftirz^mmmK 

Electrochem. Soc. , 117, 222 
( 1 9 7 0), Carbon, 13, 337 (197 
5) , #MBS6 4— 2 2 5 8 *<, 

t,^fc26, *t*4+T'©'J f-?A©&fSc^rl^I*<pg^$n, 
U^t>*©ttftE)ll*^1|tCfi^o 

[ooioitsot, ap<c*tt««i*«aTK*s^T 

©«£•, H^ifc^gS^tsc t^ssig^nri,^ (fR 

E I e c t r o c h i m i c a Acta, 38 
(9), 1 1 7 9 ( 1 9 9 3) ) o 
[0 0 113 L*Utt*<&, £JHWttj!.**&rt\ 

[0 0 1 23 > V7x-Xfc?y*-©*¥A«J#fc&tt 

ZtlTl^z (ffilAlix ^3 4m«%fttt£3 AO 7) o 
[0 0 1 33 t'yf-3-^xi*««M&'fbtt«JR©a8B»= 
IU «WS©fiffiffittT©!R»fl^SI=J;»)^«UiHe 
CiE^^*E«©Jifflll6*rciE-3<*<> ^«yR»IS£ 

^©^ B B H ^it(±^#fflffi«*<#^ 

[0 0 1 4 3 tot, ^»M»K:*&ftfcH^W*afflE 

T-r©ttffl«H©iM*«j«tt < , y A-ftsftfflfis 

^<<£SftT^5 (#Jx.(f, #MBg6 3—1 2 1 2 5 7 
-f&8U Wl-2 0 4 3 6 1-^«U «Hf4-2 
0 6 2 7 6*HMttt£) o 

[0 0 1 53 LfrU »#©=!-? x©8»a?iMas 

(2000 °C~ 300 OtM) S©;tt«£«W\ 9tt 
(3 7 2mAh/g) <tit«LTf£< (< 2 7 0m 
Ah/g) . *^<£SttlB©9Sc#A<3S«>i*lTl^c 
[0 0 1 63 fbE, d©h 0 -y^3-^x©tttgSt#f^|p] 
ItT. »-33^©*»36<tt*nT^*o «>Ltf, t">y^ 
Hi BOi4Ss«SA!U 2 0 0 0 *CTSMbto« L/c^*t& 
(#M¥5 — 2 5 1 0 8 0^fS> #W 
¥•5 — 2 6 6 8 8 O^fg) , f 7 f □-^X©AI§ 



( 3 ) 

3 

m § *!**«•?■©— * vmAvm^m 

: ?-vmwiLtzmm®mzMi-z>m& (#h¥5-2 9 0 
8 4 3^&m tmt^tbho 

[o 0 1 73 w^Tiix Bmmwme>mMK*>ymit& 

*) Z&m-fZZ <t£ffi-?*:t>©T<fcS 0 

[0018] LfrLtefrz, fttiLmw-ftJummzn 

[0 0 19] f/c, fifc&ICOlvCttx t°y^3-^X© 
^*ffiJi©ira*»J^S^JB^©---ffl**tf*B 10 

; f^ffl*JS? : Pr«»Lfc<b£-to (bc, bcn) i:t 

[0 0 2 03 UfrU ffc-^»*©««tttt»*«NW* 
MtteZtztb, jfe|fc«»*©ift«fiEa<:fc5<fc*K 

ara*4M::»A3ttfc';f-*A&»*&<5i#tfc< c<t 

[0 0 2 1 3 *3&g§#£tt* J£IEttt;yf-3-^X»5ti 20 

[0 0 2 2] *gft^©SL&^*lftttLrt:*6£> 
SMMbfl&W( <4 5B i'Stm^a*^^ <4'5;ie 
(WSWfc^&CfXatflja-fb^, 6 1 (2), 1 
3 8 3 (1 9 9 3) ) „ 

[0 0 2 33 W»K©»»Si6<f©«ISl6»:H 
#-TSiS<3n*K*»5|ESHK«lU-rS««IHffi©i 30 

-ct&ff Ltzm^ BzmmMoi. ? i?g&© tu-g-a^tt t, 

[0 0 2 4] JSoT, S6tt*tttBlfi]±©fc»Ktt, * 
att*M*3MMtt (ffilft) . a*©iBiSfl*M&ltt? 

ji»=*ij*ttiR^©Ei^*^nfc«ii*ir#-4fiWictm 

[0 0 2 53 fltt©«KfflilMa«-mS LfcK*tt*.fc 

©£:*TT©ftlH«©fl««#tt-<f>x JR»<bttl«&3M& 

[0 0 2 63 cn&©-5-6x mi&{bttfgi::<fc££iB{b{E 
iiitt. *&A1£©{&i'ftOT&&JWftttft£tt©ttli 

flUBC J: *JH£&YbK£lRLk3-ti:3 4>©T?&3 0 
[0 0 2 73 *»fltf*a©ffctf««Ko^TM\ C+l* 
TCfg^ (#Jx.ldU Ber. Deut. Keram. G 
as. , 4 5, 224 (196 8) /£<*:) K — 
■o<Dmmt><3£x. z> tVZ I > £ o 50 



#M¥8 - 3 1 4 2 2 
4 

[00283 -oii. a#* *»— ««ar wtmtmz 

tt«*>©T\ tti«£<J:!mtt{b£©ffik>^K«*gW 

[0 0 2 93 - JftflrfM=fifc-#*r *M»tb 

"Win^t©^ ««&YbK©ffil^K3RK*<*ktttiRl6:L 

[00303 wt>fcmtm^<Dmmtmm%;m<Dmm<D 

[0 0 3 1 3 tft££<DM. £»{bttttttll»&A<f'i::Qig 

©^*> stan-ri^s (***. i o 

2 ( 1 9 8 0) 1 1 8). 

[0 0 3 23 K3R*m^©*«&'fb»a*?!lffl L 

/cn^b^ist&^fix *©taw»ii?Be.^-ctttti^x a 

*©«WaaStifcttUT7'yU^>'U--!f-*Ml^7-e 
^ft^tfrKfctfS 1 3 6 0 c m K© 1 5 8 0 c 

m-'y<> K»:*f-r*5*KJt (R= I I 38 o / 1 IS,.) 3&<A 

#<tt*Ct*<«tS§nTf>4 (MHRx 128 (198 
7) 2) „ 

[0 0 3 33 C©R4Sfiteaaffi*^»nmSffi* , r© 

t5Kf»i 7 y»©ti^*<^tt«,^ffitttt*w-r 

[0 0 3 4 3 m»fbll*»K«fc*»IMb(EjS©W3SfwOl^ 
Ttt*<*^fTtt*Jnn^* («Atfx U. S. Pat 
ent, 568323 (1896). &iM. 4 1, 18 

( 1 9 6 5) . C a r b o n, 3, 3 8 7 ( 1 9 6 
6). Carbon, 7,185 (1969)/«E<tf) 0 

[0 0 3 53 L#>U cnt>til<^tlt>3X hfiiMfC^ 
#TT?*S*2^fiT«ttfb«*ftl±S-ti\ iSSMSi 
l^i;»**»J;-5t-tS«itttC±l8*iIi>fct»©x * 
mi&YbMttC J:SJ^tt©tt«'fb«^ Lt« 
«W»KlBl±*H*C<tC±ffi*lll^t>©»rR^nT 

[0 0 3 63 a.T, «WMbttMtflPJB*^l^«««*& 
m& ') f- A - 0c«ffsH«(= IJ £ 'J f- ^ A ©if A • ffife 

[0 0 3 73 

B6W3^l¥ftLJ:-5 t-r*IIMB] ±E©P4I« 



( 4 ) 

5 

[0 0 3 8] " 

[0039] #k Vvi-^-txWitmmmm (*-} 

»5Kii. misomisi&mm (2ooo ! c~3ooox 
)&&£;) Tir&ztitei^m ^mmik&& *> -> Kmm&&£ 

flo, *gfe«j**tt«oi8aufc«a«itt*ci 10 
*>t>. st^m^fi. «U09^ffi«Aii4tx &tf«ttfciM 

[0 0 4 0] $ <i»c ccKStS^ii^T^x^^ h;u 

< 9. $a^©SffiJB©«to* ©Effl^ftfcillift* 
ftSCi^fe, £tt*^«©WIW©#»fif6:»::»¥ 

-r*fi8R*BB©i.y yaoa^jft^tt < torn 

[0 0 4 1 ] BP*,. *«^©'Jf->A-ek*»^ffifflR 20 
*©H*»5|5©Jft*a«» (CTE) . X»0Sn*{r*j 

tJ-SK*«ffiM©ffi^Pg (do o») ..tSJVf-OCtt^lq] 

©X££ (Lc), s.t>\ T^^rvu— tf-^-ffll^^ 
v>^^tfeir*J»J-5 1 3 6 0 c m l s<> K© 1 5 8 0 c 
nT'/O KJC*f-r*»fltJfc <R= I i36o/I i S so) 
nftlCTE<3. OxlO-'f', d,„<0. 33 
7nnru Lc2s40nnu R^0. 6 d t £?Sffc 

<h^-£ t>©T'*>£o 30 
[0 0 4 2] t/;, *©»»fbKX»*i::*i ****** 
*&&*©*■>*£ LT©#fiEifc*<0. 0 11i«^±l 

[0 0 4 3] *LT. ^IBWO'Jf-^A-efcW^lWBKjR 

ft*tm©«it3&ftBs fcr*f-*jB»£-rs«*»3fu= 
5ootH±©;aito. i ~i oBfH^tos-r^ci 

fc©T*S„ 

[0 0 4 4] *©*■>*<&&«»*:&<*"**. 40 

RYb*»>*^ SJKb*-^ *">«©3l>tt<£fe— ^Ti 

[0 0 4 5] ffi> ^WTl^JBUft-fblHtttittx JRWb 

«©fsi ^R«K««*a#©ia«&<bMaTtt» &*i*eh 

K^JR»fl;K©ll»«jSK*'MCft*-a:S»**Wr* 
[0 0 4 6] «TK*38W©yf-tf^ifc«»£«fl!R 

3R«»©asKffl^fca*©«wt«[©*3S3Erj*s Ram 

[0 0 4 7] (1) XHiJfft' "d,„» Lc 50 



#M¥8 - 3 1 4 2 2 
6 

C u K a£X|fti!U WWftKlCftttjgS' 'J ^ >£<gffl 
U Ut*##J|sHr*f L (0 0 2) [llSfh°-^*SiJ^Lx * 

©e-*ttfi»tf-*©3NMB.fctK tn-end,.,. l 

[0 0 4 8] gfcb#&{2. r^»m«IJ <jfift« 

Bgfn6 1^3HM) 7 3 3-7 4 2ICE«3 

[0 0 4 9] (2)77>MS---R=I, ) „/I 

1 5 a o 

«»«&©£■■#-* 9 «©*H4S»© -5 SSSrtte^iS 
»K«3*-SE,,g«»rc*NEL.fcl 5 8 0 cm 
®77>X^ h^i. ±rcaJB8B"C©*§i&*B«S©*£ 

H^itCSLn^MBifcL/c 1 3 6 0 c rn ' j£l£©^-?>X 

«fc «„ 

[0050] ^^n©77>x^^ bjuo&mm*.*) 
^©5^«itR= i 1 ,,..*nca-r*o <au c© 

*3e*wfflt^««{i*©¥^ttK*i 0~3 0/£mi:« 
s j; 9 ens L/c 4 © if « „ 

[0051] ( 3 ) mmm.%m (cte) 

3 — DKftHS 

✓ >y-t°-y^«&^3 0-5 0SS%©9J 
^fi^, iRiKLfcfe©*e>5^*ffli^T 3 F^ttK 
*<1 0-3 0 /zmitt-5«fc-5tw«9^LTIBS-r5 0 
[0 0 5 2] jS-g-C(t--^-*ffll^ 2 0 0<C~3 0 

>^-eyf-^©#ns«»-*i!fe*u amerce 4 ass 

{*:©«J5KI*T©»*U= ASWntIS Co 
[0 0 5 3] 3 — 2) JSRSiJKfig. m&Mb*as 
3 — 1) Til Lfcafi*M^I^T^l/XM I, 

P (^ra^#7jcffi7°UX) SCJ:Dft8ig!tm\ 

2 6 0 0 °C t-C#fi N 2 6 0 0 1 B#W*Sj# 
rny^«f>©^V>y-tfyf-jjg^*ilttibU 

[0 0 5 4] 3 — 3) *M*iK$©Slf£ 

USS'fb^SL/Tt^'o y ^*^t> 1 0 mm x 1 0 mm x 5 0 

(L.t) i 5 0 Ot (Lsoo) TjBffiU T5CKck*m 

mmm (cte) £#ai-r£o 

[0 0 5 5] 

mn 

CTE= (Lsoo -L, T ) /L,t x (500 -g*&) 
[0 0 5 6] JKTrc^aWOAttWttrt&KO^TaS'* 

[0 0 5 7] *j6M{t, iJ^^A-^^M^SSW 
*4<t LTW2«ca«HMbtt«»©»aK«-r* k°-y 

-^x»**a*©»iB^b*aaT»e.n*£UicaMMb 



C 5 ) 

7 

[0 0 5 8] tot, ^B^jin-^xi^^SSfiSi-rS 
Lfctt«t©--8BJ&< n - ? X©^#fflffi*£DMra*r A ») & 
[0 0 5 9] Htt*fc*ttfM*W-f*JM«£UTM\ fiF 

[0 0 6 0] ^BJig^te. -€-©to«EiLTS*0'fb-g- 
«*WtUfclS^ h"-y^3-^x©mi&<bic(i. 

it. *^w*^rttffl©««Lfca«x *s*Sffi-r©isfi 

^©Rffl©&ttfc^*W*-*£*K*Wtt> K-7°L 

/cj^^A©^#^)f4^»r^<©iff h*wr*s fip-e. 

ttWS*©*Si^, 3li5;R*aj»3S**©ifiEtv -iM^l/ft 
t4©«n^^Sitt«6*^t-- <t ^/c L/C 
[0 0 6 1 ] 3M&tt£©?£^^©&8-C*&IK&fb 

— LT> dooj^O. 3 3 7 nnu Lci40 
nm*j«[fc-rct3&<jfi!«S! - r*SCt36<4Rll8L/^:o 30 

[0062] ^mmt&.zm-tzmmmttmt, #$s 

£ 2 ftttfcttfK t©*«&&«*M:: lift 5ci*^ 

[0 0 6 3] fcr?f-3-*x*s#©ji^afi«-ciJ8fiS 

L/iS-g-fCti. doo f >0. 337nnuLc<40n 
mi/iotb^^^ JR»*ifi©»«©gSjWtt<* 

[0 0 6 4] ^WI*ttiOM^lH:H LT(i, 
ft&B5§i&?iSc (CTE) ^7^-^-it5Cti*T* 40 

So 

[0 0 6 5] — JRK. (CTE) J±ft*»© 

aKSCfiMB-fbOSfiC* & < R!W £ C t jWH 6 nt ^ 

[0 0 6 6] IP 5-, I* (*36«l*;Mtifi«A< 

3&i§-r<5) »-&KBCTEAVjN$<, ir/iS 
HiTC T Eli** <tt« 0 

[0 0 6 7] d©*Mfc£©*«tt» ttrcttJHftVrcH L 
TMLt^> HMtSffift (CTE) I4CTE<3. 

o x i o ■ 5 °c- 1 c i^st*4c tt)<mw l 50 



#Bfl¥ 8-31422 
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[0 0 6 8] CTE>3. 0 X 1 0 - "C;- 1 ©*§-£-«:: 

B B B ^^ns&«it©*isa/i:^ B B B gi5^(c j; & astts n-ct > 

[0 0 6 9] *©/.!#>. mW*¥*:WL%L-tZ> ')f-Q/*im 
fC^3gl#^-r-5Ctlt»*S B B B ^(^^©^aJ^fC h7 

[0 0 7 0] ^«t&©Sffi*©iS B B B ^©E(Rl©K'^0>tC 

#51360 cm" 'v<> K© 1 5 8 0 c nT KK*t 
•i-*»KJ±: (R=Iin./Iin.) */<7>-^-i:t 

[0 0 7 1] C©Rtli/77r'(' hJi©*JBi»U3HH(l 

tt©anfcisft«ji*sftu. ttAft&s <±*:kjr»© 

[0 0 7 2] WWJtt^©«jfe3^t.C©Rfl[*«feltUfc^ 
R^O. 6«-«fcf-i:*^ST*SC:i:*<*«BaU 

[0 0 7 3] R< 0. 6 ©*£•&: tt* ^®*©*£ B B B ^© 
KlRjj&<**tt *J^T*ffijrRffl-r*K**ffi«©iy ^ 
SS©#iJ^*^l>tfc!KT&£/.i#K K«»«ffiTOlPl 
©#»RJC&#iifT L^f < -> *I)ffl»**<^:«»:ffiT LT 

[0074] si^flH*tt*w-r*K* 

^^^^^■©^^^©BefRi^s^aii/iH^T- 

*(Jx *^*<b^«©»»ft:JIW«»*l=J:»)»»«jfi© 
%SLA:igA«ifi> lo, 3fc^Wll^rttffl©*aUAia. 
NU 3 &KfiHR»affi«K*JlJ*ttfi^©KlRia«&ftfc 
*it*Wl-*«5fSK*m*»x. £©K*K*tt«<«£*© 
&B*m J: •> fe^S K ffi l **B#tt* W-T * C i *Sl ^ 
/cL/c 0 

[0 0 7 5] C©«tifc«ffiW!tC*J«**R*»»©te 

B B B *it. S.^ B B B aM/lT©^ B B B ^©Be[nJ^© 

[0 0 7 6] gpt>. St^fifix RSiLfcMHIEWTffi© 
m"t?©yf-->A©!tfk*P3»K-r*cd:/j:<if©»wni: 

[0077] x*tmnMm.*nz>izit>Kte. m 

-r©'Jf-»>A©|ttft«a[*t*#^Ct % lo; 'J^-^A 
©Stft iKI»36<!iMR * nr ^ -5 C i *<R* 3 ti * o 

[0078] mattno&ikmmu »«ftHfKA* 



( 6 ) 

9 

[0 0 7 93 R«t*«'fK«iASnA:yf-'>A*<«»rt 

©Scsett-b-'f Meant)**, mmmmit&h a i 
c.) &j&m-tz><D\u K**motefi«iiti<iBa-r s 

IS K Ac £ *> © <fc Sfrtt S „ 
[0 0 8 0] tmf3T©'Jf-^/»>f*>©ttftt* 

*1ST*5, 10 
[0 0 8 13 ^Jffl^£ftJb£^£/ca6KI2x UteSffi 
K«ffl-*-*R*»¥ffi©iyySP©*l'S'*a&Lx 
y»-e©«»H©^»Rie:il^A:BIKjecJB»*ns 

[0 0 8 23 HttgMKfcffl-rSKJRIHspifiOiyS'aS 
©a-g-KMLTttx &X«©£SJ|©liA?©iBa©l£ 

td^*«r * c t k Ac Z> tetb. *3JH«ft*©*#K^#»c 
ware**,, 20 
[0 0 8 33 *fcx 1>--f ^yU|#tt*iai±*-tf*»CB, * 

[0 0 8 43 cn&45-*ffitttB*+^Cl8»*-li-Syi:» 
Kttx *SB9J (::« sm&fkttffi i ©SS«»: «fc -> TUSS! L 
^*t&5K©W*4K (Mi e©*ailSlK«t«*«SL 

J&<fflJ8±*£*K t°>y^3-^x*&*©?iJffi^MfiTLT 30 

©a^ • fefc^ST. 3-^x©mi&fl;aE*iRi±*^ 

[0 0 8 63 L^UAcA^x |ti&^©*^#{b-g-^© 

£*l*x *tt«»;:|iMb**5lf (B 4 C) 40 
■1 <h id AC 5 (J. Am. Ceram. Soc. , 50 
(1 9 6 7) 1 4 2) „ 

[0 0 8 73 mm. «5«a©RJ|E«»**X»EHffK«fc 
*3*BHI^Lfeic:5. ifcfb*tf*£Jf.*>nStf--*M:lf, 
£fttt * o Ac A<x £*© * fraMb&ttfciftJHKifcff $ -ti-T 
«5J«Lfc»g-K$>x ^fiE^©^fl©^S(wmfe^KA<# 

[0 0 8 83 «JSE!»©«JR»'»'»:-d-*nS'h 1 >3lf©*W 



#H¥8 - 3 1 4 2 2 
10 

[00893 *^*3-*rfia<i 5mm%£mx.z>t£i&iz 

It. @8IBIW»±©*tf*fb^*<B«C£LT=i-* 

i?LAcWcJ6x ft«§I«TLTL*% 
[0 0 9 03 ^-^Stfl^l 011%^ 1 511 
%J«T©^K*&*T-Ii^ &m^»*<2 6 0~2 8 0m 
Ah/gx 0~8 0*T*»K 

0SS%JKT©K^Kt&5KT{i. tti^i 
*<280~350mAh/gs »$*<8 0-9 5% 

[0 0 9 1 ] — *$*3-*T**<0 . 0 1 
©fiSR»3|5T{i»aE©Sft**<+d3Bli$ft-i"x *©1S@ 

ttte{±s*©jiMa«n^£ra<t^£tafc>?'x fsr£>&«$ 

tXTl">ACt^o 

[0 0 9 23 *«WKffll^trvf-3-^xii> 'Jf-f 

[0 0 9 33 k°-y^-?X©Iim'r'<fcS b"7fi:ol< 
T(ix «J*CJ;^TJ!l»teiiltfc&<»«L^^fc©x ^ 

fctfanj&fboL-*-*-^ (fiSftfttt) ci^fflwc 

S^T£> t) . ^K-e-O/gm^fllKg-r £ &©-?(* Ac (,>*<x 
ffliS-i-ntf. STUbf-y^x 7X7r^ht:7^ 3 -71/ 
^-;Ut°-y^x ISHlMMif fcfyf-x 5iX7y^h'7fs 

£Acx cft&©fc? v f-»::#8S*&3<e*ilSL 

[0 0 9 43 */c. *55Wrfflt^5tfyf-3-^x»* 
©Jgfttix ^tttt* 5 0 u mjyTKt-S c L 

[0 0 9 53 ¥*Sj*fcKa<5 0 iizm^i@x.5f7f 3-^ 

ttx *waaiasT©K*K»*ra*©«assi£:a<affr 

IV «ysE»©ft*H»*©*ffittlB*+«-K5Ba*-a:« 

£<h:&<T£ACI/\, 

[0 0 9 63 HJi©«fc5tttfyf-=»-*X©«OTWfe 
<i> ±a© 3 Fl^ttflE©«HT**Ci*»t*:-#-*j5fex & 
ST*ttl;rra£C*l£*iJ|E^Sk©TttAavfr<x. 09*. 
tfx **»»a©«l?--;l/5yK SS^EEifigt&^l!©®!*^ 

[0 0 9 73 f-yfn-^Xi^CMtS^O 

iMb*>>*x *^«©«sj*m©jsjn*Bx 

*^T'0. lfifi%J!i(Ji2 0Ka%£(TT*-5c:<tA^ 



( 7 ) 

11 

[0 0 9 8] ■m^mzttmmuiztatzbt). Umtfkm 

[0 0 9 9] ft^T, ^fi£^CDM««0 + »C#^-r5^>> 

[0 10 0] U^U ^mffc^jD-t-S^^^b-g-^ 

H»f©^CStWl 5ii«^TLS ^fc 10 
46> ^fi©#Hb* U n.W.®m<Di&T£3\& 

[0 10 1] I/:, WS^ff^W^^fM 

to. im&%icmtzt£^m^-iut, m^m^t^^x 
mmitmmt Lx+^-mmLu^o 
[oio2] m&mmizm\iirzm&<tf&m(Dmmc'? 

[0103] ^ttK©fc©T 20 

[0 1 0 4 J KJg«^3fc£lti&<bM8TO^£©lK 

[0105] *vmt&%a%:^1r Sh°-yf-3-i?X!t& 
^©^aSjK^MbTfi, ^a«©*&^©HI&<b 30 

TA/=f» 2 5 0 0X:&l±.<Dl&mX0. 1 — 1 0B£ 

[0106] f&£aszma<2 5 0 o°c3tffix$>z>t^ * 
[o 1 0 7] j&*aip#raa< 0 . lmm^mx'iu 40 

lii&<b«!t»OS!l!^fPffl*«tg^-l*-^©^+^T'^<. Hft 
MS&©^*5m35©lti&<b«jgU &&ffi&i!)<$£mit 

[0108] 1 0 sf HJKTof&toSK ct 9 m.mm. 
1 oBffa^iffix.Ti^ias^-'ScifiS^ss^t.^^ 

[0 1 0 93 1 0BfH«±f^Ma-r-5CifrJ; 



8-31422 

12 

[0 1 10] *%B3^ffi^S e-y^3-^^»^©fiS; 

%7£XfoftlimbZtlizMf8.Zti2>&®X'll.tei,^ m 

$>%>o 

[0 111] t° -y^-^Xt&jfcK^'J 

[0 112] t°-y^n-^X^{C^'; -7-yfb 

7jc. 7JU=i-jv^<Digm ; &m^xm.G-t2>c£ic£iQx 

[0113] *¥£w<Dfemtmi-t. jEmmmKt^mm 
m%m.MKtm%:iz®.fr<£t>ikxmi^z£-t><x£z 

i>—fcmi&(zm-%mi<^?>c£<DX'%2>$><Dxfoti^ m 

\Z.Z.tl%:UW.irZ> fcOTIJ/ll', 
[0 1 14] iE^ffi^KtLTd. Mx-tt. 'Jf'JAt 

^•2^^Ja^<b%;L i M (1) i.,M (2) ,Oi (3t^ 

XJiO ^ X< 1 ©$SB<DtScflT'<fc'K ift^M ( 1) . M 
(2) lilMI^SLCo, Ni, Mn, Cr, T 
i, V, Fe, Zn, Al, In, S n <DtyU < 1 4>— 

«g*Mitt<S) gc^fiL iM C 1 > t - r M (2),0 

(1), M (2) (i^^JS^rgL-C o, Ni, Mn, 
Cr, Ti, V. Fe, Zn, Al, In, S n <b'pti 

±v>^um\m (v, o 5> v 6 o 13 , v 2 04, VsO,, 

etc. ) #.tf*CDL i <b^. — SSMJoe S,., 
(5S;+X(i0<XS4 > YliOSY^ 1 CDlEHOSScffiT' 

[0 115] ^^^^KfCfc^-SW^!«iLT 

***-K ^J-^^*-^- K> K 1— 2 
h4-->i^ K 2—: i*JL h^->jr.^ > x 7 — 



13 

y=f- h>. fh7hKn77>s 2 —/ -3-jVt- h 

U 3 — ^t+V7X T— V— >K 

?do^.h;;k ^at't-h^k *<ymb>)/?- 

AT i K> N— ^^UfcfD 'J K>. ^jr.f->K M,M 

;k AYfcO'/'OK ft-7tFDf*7xX 5»f- 
vL/X7U*+>h\ 3— > tS'U— 2— ^-^VD K>. -H 

[0116] mmntLrit. '^x<o^<d^cd^ 
ti&tfim??>c£i)<-v&. mtuf, l i c i o„ Li 

BFi, L i PF ( , LiAsF 5 , LiB (C,H S ), 
LiCl, LiBr, L i CF,S0 S , L i CH.SO, 

[0 117] 
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[0 118] 
[0 119] 

/Co 

[0 12 0] *&^0t°-y^3-^Xt&^ (¥^*4S1 

(om^-vmm u +#?m-g-U7t^ «^-i o'ccDjtgT 

JH&U 2 9 0 O^T— B#faHi&'fb®a^L/Cc »t> 

<DiI<3 
[0121] 

mil 



10 



20 



*1 







j$ft]B£(wt%} 


d(nm) 


Lc(nm) 


R(-> 


CTE<E-6/'C) 


^Et8^B«(wt%) 


1 


B 


2 


0.3358 


52 


0.762 


2.96 


0.36 


2 


B 


5 


0.3354 


68 


0.820 


2.77 


0.43 


3 


B 


10 


0.3351 


97 


0.815 


2 65 


2.19 


4 


B 


15 


0.3350 


>100 


0.804 


2.58 


3.92 


5 


B 


20 


0.3348 


>100 


0.756 


2.40 


9.66 


6 


B203 


5 


0.3361 


46 


0.715 


2.79 


0.25 


7 


B203 


10 


0.3357 


52 


0.754 


2.71 


0.30 


B 


B203 


20 


0.3348 


83 


0.788 


2.48 


2.50 


9 


B4C 


5 


0.3352 


>100 


0.796 


2.77 


0.60 


10 


B4C 


20 


0.3345 


>100 


0.813 


2.45 


10.66 


11 


H3B03 


5 


0.3359 


51 


0.705 


2.78 


0.30 


12 


H3B03 


20 


0.3347 


>100 


0.768 


2.46 


9.82 



[0 12 2] C<D£?iZLTmmLtz\zyr^-?XW 
i&U #J0. 1 mmJfC<D1H£->- h£fPfi£U ft 1 0. 

5 3mgK^ajL (fcmtmizmn l-t i o mg ) , 

[0123] ±l£fiS;S!m@©*ffiT©m@#tt*i¥ffi-r 



50 



[0 12 4] mfflmat. xfb>*-a-ht^x 

l i p F^imo i / i eyM£-vmMl-tzi><D%m\,^ 
tz 0 

T\ 35^ fit.W.&lZfemifc (0. 5mA/cm ! ) Tff 
[0 1 2 6] mftlSBliO 1 . 0 V (Ut^A^ 

[0 12 7] 



[«2] 



15 



( 9 ) 



*2 



#M¥ 8-31422 
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1 SB 


1 0 001 


i mm 


3§i 


1 


308 


295 


87 


100 


2 


342 


320 


91 


100 


a 


337 


311 


87 


99 


4 


308 


266 


64 


99 


5 


298 


263 


61 


99 


6 


336 


318 


88 


100 


7 


315 


292 


88 


99 


8 


335 


311 


87 


99 


9 


330 


308 


89 


99 


10 


278 


250 


79 


99 


11 


303 


286 


86 


100 


12 


331 


310 


89 


99 



[0 
ft* 

[0 
10 



12 8] K*W^©MB©'J f-tfA K-^Cfcl^ 
0. 8 Vi£$©mfe¥fi^# (7^ b~) ti(5<hA 

12 9] tt*&*t>i«<. ^EttK-^-r^yUK 



13 0] 
2] 



4)- 1 o °c<Dm8£vmm u 250 o\ 2700. 290 

0. 3 0 0 0°CX'— BfiaHI&fbMa^ML/Co 
[0 13 1] »e,*lfcbf y f-3-^X»*Oi|gfi«JSx 

[0 13 2] 



1 TJiWc© £IHl;b 0 -y?-=J--?x 30 



17 



( 10 ) 

*3 
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18 







^*0BS(wt%) 


KTTOC) 


d(nm) 


Lc(nm) 


R(-) 


CTE(E-6/*C> 




13 


B 


8 


2500 


0.3358 


52 


0.693 


2.88 


1.88 


14 


B 


8 


2700 


0.3354 


68 


0.746 


2.77 


1.95 


15 


B 


8 


2900 


0.3352 


>100 


0.798 


2.69 


2.03 


16 


B 


8 


3000 


0.3350 


>100 


0.806 


2 61 


2.11 


17 


B203 


12 


2500 


0.3354 


44 


0.674 


2.92 


0.60 


18 


B203 


12 


2700 


0.3351 


46 


0.712 


2.81 


0.66 


19 


B203 


12 


2900 


0.3349 


53 


0.744 


2.70 


0.69 


20 


B203 


12 


3000 


0.3348 


83 


0.769 


2.68 


0.70 


21 


B4C 


10 


2500 


0.3354 


>100 


0.701 


2.87 


2.86 


22 


B4C 


10 


2700 


0.3350 


>100 


0.729 


2.75 


2.68 


23 


B4C 


10 


2900 


0.3345 


> 100 


0.788 


2.69 


2.96 


24 


B4C 


10 


3000 


0.3345 


>100 


0.811 


2.66 


3.08 


25 


H3B03 


10 


2500 


0.3361 


42 


0.612 


2.94 


0.20 


26 


H3B03 


10 


2700 


0.3358 


49 


0.634 


2.81 


0.27 


27 


H3B03 


10 


2900 


0.3357 


52 


0.687 


2.72 


0.31 


28 


H3B03 


10 


3000 


0.3354 


97 


0.726 


2.68 


0.45 



[0 13 3] Z.<D£i\Z LTliSL/ct 0 -y^3-^x«& 
[0134] ±8aaSWffi©¥«-r©Wffi««fe©Wfl5# 

*- t-om&mm (f*ant-ci : la-go inicio 



[0 13 5] 
[H4] 



19 



C 11 ) 



fflf 8 - 3 1 4 2 2 
20 









1 @S 


1 0 0(B)S 


i mm 




13 


305 


288 


87 


100 


14 


328 


310 


89 


100 


15 


339 


318 


66 


100 


16 


337 


315 


87 


100 


17 


304 


290 


91 


100 


16 


316 


298 


88 


99 


19 


332 


314 


88 


100 


20 


334 


309 


89 


100 


21 


309 


290 


88 


100 


22 


320 


302 


87 


99 


23 


343 


320 


90 


100 


24 


341 


322 


91 


100 


25 


303 


286 


87 


100 


26 


318 


301 


88 


99 


27 


333 


310 


88 


100 


28 


326 


300 


88 


100 



[0 13 6] K^OfifflO'Jff^ K-^"C*J^ 

duress < . 3 im * ;uejH*H« i o o 

[0 13 7] I/;, St^Sfit>«<. 1GttX&<<i?MZ 

# ? **ffiTtt/h* < . &ntzm.m®im-v& -» /c D 

[0 13 8] 

mmm 3 ] sus^j i ©■?• >^u.3 . 8 > 2 ©■»*• 

t^X;JH2 0mm, g$2. 3mm)^©H*|f 
[0 13 9] #K*^i:^>^-ilT#U 

£j0. imm)|i:<i;«J:9i:^-KMH ««t5Ci 
K^O***- h*ffofEU h^&ffigito 1 6 

[0140] iEffi«. mm>)i-'y<u£mm^'<ji< 

Hfr6KSL,fcLiCoO,*Ml\ C©»3|5CjJ«U7 



X7'J-^SSU 7VUS«©±K:iS— K&flN <6j»-r 
SditCt h£fe/&L/c 0 C©->- hfrS.it 

&#jl 6mm0©P3?g^ej*3ai^-C<i:(rJ;*3iE^^ 
fFJ&L/c 0 

30 [0141] eu;©jEa«ffix fia«ffi*«i^ 

tLtxf L/>*-^-hiy^f;^-^- h© 
fi-S-^K (#«ifc 1 : 1 »&> CL i 

£fPJ&U ^T-^EE©Sft:mTPllSffi^ 3 . 0 N 3ds«JhR 
1gflE£ 4 . 2Vi Ufc W<fc«HTas&WKIfe*fTfc -o 
fco *©tt«fe«S**fi5JC*-r 0 
[0 14 2] if©3>C>S!«^l-*Jl->Tl>, KStfiH© 
*StOWS**?^«K A < SB* Lfc*£S£tt o /Co 
40 [0 14 3] Bp-fe. ^O^&SlM^l'KiJ^T. ^ 

0 %£/«£*)*©&& 1 0 0%T'#l#U/Co 
[0 14 4] £/c. lWIEtm©«a* A: »)©»«** t> 

[0 14 5] 
[S5] 



21 



( 12 ) 
&5 



#K¥8 - 3 14 2 2 
22 





tt«$fi(mAh/0)& 






1 0 OSS 


1 ®B 


5E3S 


A 


323 


298 


87 


99 


B 


298 


265 


85 


100 


C 


315 


288 


86 


100 


D 


328 


301 


86 


100 



[0 14 6] 

(¥i*3*4ffil 3 Am) £«#1 O'COjSfltrSS 
2500. 2700. 2900. 3000 ^CT— Bf 

[0 14 7] »&ttfctr V ?-3-*.X»5ti©*SJMliit* 

«6 



[0 14 8] i©«fc^jrLT«SUfctfyf-3-^Xl& 

[0 14 9] 
K6] 





d(nm) 


Lc(nnri) 


R{-> 


CTE(E-6rt:) 


2500 


0 3412 


21 


0.593 


3.58 


2700 


0.3388 


28 


0.427 


3.36 


2900 


0.3376 


31 


0.286 


3.20 


3000 


0.3373 


37 


0.234 


3.09 



[0150] ciDXoizLxmmLtz^mmmn^m. 

[0151] mmw^ovjm®')*'}!* k-^c*?^ 
t, o. 9v-o. 6 v©gi^m(i¥sa5^ s 



30 



[0 15 2]*fc, C©3£ftm&fi><i5+M?A<gJ 
K.fc-p-tK ISI3T1 0 0%{rgJML. ^<r>mt 1 0 0 %T 

[0 15 3] 
[S7] 



*7 



CO 


&«!§g<mAh/g) 




1 SOB 


1 0 0(33 


1 @s 


5I3B 


2500 


215 


89 


38 


99 


2700 


238 


121 


47 


99 


2900 


251 


165 


59 


100 


3000 


262 


170 


62 


100 



[0 15 4] 

5K©##TT#5J*Lfcfe©7\ att©j8igfifft&a-?<* 

B B B ^-©BeiR]*<£Lnfc^ig<t « z, tut. £t**m*^© 



50 



[015 5] *fc N ^BJ©U^^A-^m?t6ffl^fi 

S*t*4©$!iig;£j£li. K5RK»3fi©SMMbrc8i*ttT* 



( 13 ) 

23 



#dfl¥8 - 3 1 4 2 2 
24 



